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(54) POSITIVE SIUOONE-CONTAINING PHOTOSENSTTTVE COMPOSmON 

(57)Ab8tract 

PROBLEM TO BE SOLVED! To obtain the positive 
siliocne-oontalning photosensitive obmposltion high in 
sensitivity and resolution, especially in manuf^oture of 
semiconductor devices by inobrporating a specified 
polymer insoluble in water and soluble in alkaline 
solutions and polymer or the like having the property 
that the solubility in an alkaline developing solution Is 
increased by action of acids. 
SOLUTION: The composition contains the polymer 
insoluble in water but soluble in an aqueous alkaline 
solution, having a repeating units each represented by 
formula I or the Wke^ a compound to be allowed to 
produce an acid by irradiation with activated light beam 
and the polymer having the property that solubility in the 
alkaline developing solution and having repeating units 
each represented by formula H or the like, In formulae I 
and n, X is a -0(=0)=R or the like; each of R, Ra. Rb, and 
Rc is an H atom or the like; each of R'-R"'" is a hydroxy! 
group or the like; Y Is an alkyi group or the like; RO Is an 

aliphatic hydrocarbon group or the like; each of (iHn) and (q) is 0 or a positive integer, and (p) 
is a positive Integer, 
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CHR^ c n . cm xfi. -c (=o) -R 

-CH (OH) -RmSi.Vii)Vif^^>')V^ii^^j:h 30 
xiT/V'^)Vm^ TA'^^i^M^ T)V^—n^. T^)V^^ 
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CIH] ~ (V) tf. Ra, RK Rc<4, -J-^l-fix 

[if*«3 1 (a)ii^a 1 fc^to-at* c n &tx 

/XI4 cm •C*$tiSS0£L*fi[2:WL. *t:<4^ 
^tt, T;l';<r'Jfc:(i^^tt-CJ>i.^'Jv-k. (b):gtt 

fc. (e)iiat:B*aifc:^oH8^ cim . -m, 
mx\±-m. (V) T'S^^issi^^trgo^um 

■ri.tt®<OfcS;K' J-7-k $-#WTrSi k 5:^k-rS 
[0001] 



-ilS^ CIV] 



[,V] 



JtlS-CWiJfEISSfflg^rk'SriijttSISKfflk^*. ^ 

a-co. 0 \'-3um<r>w^izm5^tih. ^mt.. m 

its. afc:i05K>''H»?:-7X^'kUTx.y^y^^-r6 
40 J: '5S«ti''C:?-:y«£OlniI5:iiffWC§ 4 . ft 
«ft^J5ffl^)«t:{4 1 C^rk'<^®»®jtIS, ?8Eb^h, 

[0002] 

[«6*<oet«] Ls I ff)mmL^t t^:^^fi!*<o#ji 

'Cii^< ^Ji-ftf-S c: k t: J: 0 . R^^< L*>t{Stti 
50 ±<^^2afcS}S<0UvXh««a5-mLfcOt>. Ig 
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5 

^m^imryx^ji y^yy ( o 2 r i e ) t 

x^'yDi/- m2Am ^7 3'<->'* (1981)# 
S3) . 

[00 03] CKOJ^. IB2<0P'>''XbttfiH{±. 02 

^yi^^im 3 2 5'<-v (1985)#!S) . * 
it(^'ryt^\i^^)\'^))<^)W^*))V:r'r~)VX)Vy 

T^Xh^^'h 63 1-0 1 14'<-i^'(19 
86) . LipL^k. Ztl^<7)U'JXhttmt 

y 3 y^^3{p'ffi< . ifc X y 3 yAffflSftc^A^n 

SIX ffl BcO^S^H'^x y S b ^ <mx 9 1 

[00 041 icoi^r^xvBttit^rL. T;i';erys 
ti. tti-^iiemm^ 3 6 nm) ffl^t* 

fflv^i?>*iT#;t. M;ttf. !^IB¥l-2 83 5 5 5, !^ 
IH¥4-3 6 7 54. ^i3¥4- 1 3 0 3 24. 
2-2 9 65 2^(0^m^j:i:tmfhtih, U*»t, 30 
i#l.^>JiKrFx^i^-7^-1f-5t^$-fflV>S0. 3/z 

[00051 z<r)myf^izm-?>mm^imthtiib 
mmmmLXTjU}!/ y^s^ttfc^s^^s-fflv^r 

!^^6 3-2 18 948, 36 3-241542,!^ 
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[GO 1 2HRiCClin~ (V) Ra, Rb, Rc 
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itt LTWf SJKy-e-<0**U Off* LV^ 
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v-n^J^yPX, hyxh^ri^i^o^fv-yl^^iiW/^il 

\t. ^^;pa, xf-;US. rotr;p«. ^fyroeyp 
Ttt, xhdfj^s. rD;K=5f>'S. 'fyr 

T^^)V&^ xf-;|/;«r;l^;K-/l^. Tot/P;*/!' 
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p/l +m+n + p + q = 0. 02~0. 5. 

q/l +in+n + p + q = 0~0. 95. 
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{i#3g^, -c (=o) -c (=o) -N 
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L\\ RstLxntLKii^mm^. mmi:^Lx 

L < a-eii^ix3tefci*^iK^^. MSiS* ^ LT t, J: 

[00301 LfctTff^L<tt-C (=0) - 
C ( = 0) -NH-. -C-N (CHa) -Tmh^tt 
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10 xhh, 
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^mmt LTii. -ft^ ciin ~ cv] tijtts 

Ra-RctOKSSWiiHB-Ca^a^i: R 1 1> CO*^ 

[00341 
Ht7] 



(10) 



17 



1^2000-221 685 
18 



□> o o [=0 CO 

(1) (2) (3) (4) (5) 

CD CD CO COO 



(6) (7) (8) 



(9) 



(10) (11) (12) 



(13) 





(14) 



(15) (16) (17) 



A A ^ 

(18) (19) (20) (21) (22) 

(23) (2^ (25) (26) (27) 



[0035] 



* * [fl:8] 



(11) 



19 



!^2000-221685 
20 



^ c6 ^ ct^ 



(28) 



(29) 



(30) 



(31) 



(32) 



(33) 



(34) 



(35) 



(36) 



(37) 



(38) 



(39) 



(40) 



(41) 



(42) 



(43) 



(44) (45) (46) (47) 



(45) 

[0 0 3 6] ±S(Ott'-Ct, GbLXniZ^tKli. 
(5) , (6) . (7) . (9) . (10) , (1 
3) , (14) . (15) . (23) . (28) . (3 
6). (37), (40), (42), (47)-C& 
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30* [0 0 38HB5t CVIin trtJV^r, R21— Rjad-?- 

xtmm^^atsm^mht. mi¥mzi±. -c 

( = 0) -O-A, ttzli-Ar -0-B-Cm>^tl 
h. ZZ-C. AJ4-C (R31) (R32) (R33) , -S 

i (R31) (Rsi) (R33) , -C (R34) (R35)- 
O-Raem^mh-t. Rsi—Rsbti-f-n-fitHtT't^ 

Ty-;l^i&«i)L, R36J±S^^^L-C*,J: 
-r. {iLR3i~R33<03^, iJ^^:<i:t>2oJ4*#S^ 

J^I^T'ftO, *y::R3I~R33, &tXR34~R36«7)d 

«.<^=3:< 1 1> 2-:>(7)2*«*g^L-CS*JglS LT t J: 

CVD <oR»-Rc<oiiHrc^/>ytsg^fciii:{,(^)*s^ 

[0 03 9] Rsi-^RzitLXntLKii-irtl^tlMlk 
tc*#IS^, ^ai~4ior;l/^/PS (^^;l^, X 

rf-;l^<(rt') , ^a4~8<0>'^nT;Pdf^PS (v 
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i^a^yi-il^. '>i^a^^i^jm. l^9u:^^^)V 



m (\i=.tl^. ra^il^. TU/PS^rt') . mm. [0042] fig^)- (c) cod^jv-tJi. ±SHR^ 
t') . ^a6~l 2<0T'J-yl^ (7x-/t«. JiHRst Cvn TaS^i.«.SOjgLmfi) <^#SagL* 



[0 04 0] R36bLxml<^mmm^:^Lxi>x -tii. is^^^ssriaat^tjMOjiL^^a (iSFi 

v^^ai~6<oryp^;p«. ^©4-1 2<7)i^^o L<ji-«i5« cvin -e^^^tsMiOiSLm^a) (r>^ 

7-ot;ta, >fyrpt;l«, sec '5jiL#{aAt/^l3s*SS:fiiafc^tfMiO£L*a(ff 

-ri-Ji^. ^ vzf^tvm. t -:r^;US^t') , im * L<Ji±g-«^ cvi D at^HUs^ cvn D -c^StL 

a5~10<7)i^:5'nr;P=^f;l^a (i^:?n'>?.>-f;l^. SS}OiiL*{a) <7)#'5r^U#«i5-e^-fn2aJa± 

^'nA.df-v'^i^, >'^'ajj-i'^;wa. rrw^yl/SJS: ^**iTt>J:o. 

f) . ^^6~ 1 0(^)r u -)vm ( 7 hyp [00431 immm\^t^ix.hmt ( c ) . «^ 

-fyPS. =¥i^'Jyl^. \.--f^lVy ^yro (d) . (e) t7);K'J-7-«-e^i.-eii-|^ cii 

sfc LTJiHiyc ciin ~ CV] eoRa-Rccommx ^iif.«offitr&jstt, ?^e. mamiri^ 

^^mimkmti>ff>ijmifi^tii,. ArtLx«^ 2a ±^-t^smx^(>izsmm^Lmm.{:'^^Lxi>x 

L<iimimi:^Lxhx\i^y:c-uymTS>i>. b« <. ^^tLx^mx^h. z<7)X^^m^Lm{iL 

Axj±-c (=0) -o-Aa^ifeb-r. *iiBBttj{t fcffls-rsftfi^msfrfc lt«. f^ttii. x-f-uy 

CV] x-m)^ix^mst.u/x\ifr^mif. mtwt 79 y/i^rs na. :>i99 u/ur s ks. Tu;Mfc^ 

[00411 *ffeHBfcfflv^/^.ix*j£ii- ( c ) <7),-Ky ^- tmm^^ms^^^ i ffl*t-5fl:^*«*ff ^^^i. 

{ci5V>T. HK^ Ciin ~ CVD T^^iiS^^ffl 5. ftf^SWi/cfci-ldr. x^vym (mtl£x^U 

mi^^ttm^mL^W. Cnt L<li-m^ cvn xm* y. p-b Ka=^i^xf-^>'. :;(^fUX^Uy. ;>( 

^ti&^L^m {il 0-1 0 0^)U%is-^-ri>Zb i^x^uy^t') . T^"J;t«xx^;Ma. Pii.tfT/i' 
if^nt L< . 2 0-9 0^)U%i^i <OMt L< . 30 ^M7J]^^)l&(OmEL'mii 1-1 0t0fecO*f»iL 

( d) <o;Ky v-titjv^T. ^^S2rliafc^tf 'J;i«xf-;K r^"J ;i«rotr;K Ti^'yypers 

SOiRUmfi C»* L<»4HK^ CVII 3 xmh^tih Jl^. 79 'JyHfi^^o^N.^i^/W, 79 y;l®x^/|^4f 
^L#fl[D «1 0—1 0 0^;U%ii^-ri>Ztt^n± *))\^^9^)V^ 79 U/PK- 1 -^^'^ 

L< . 2 0— 9 Ot;P%*fJ: 0»* U< . i^fcif * U< ^'o/l^x-f/PT^' y P-h. 2-b Ho^i/xf-;U 

a2 5~80t;P%Ti>l). *fMBtfflV^/i>itS«di- 79^)V-V. 2, 2 -i^'^f-ZPb HD^^fi^Tne/I/r 

(e) <04fyv-tCt>V^r. HRSCIin- CV] f ^'yp-h. 5-bHo=^;^'<.y^;l^r^'yw-h. h 

ai^Sn^.^lOjeLmisiaif^SSa&fflKit^tfS') y>^n-;Pro-'NVt/r^'y U-b. '^y^J'xy;^ 

® L*«i Cif * L < «HRiC CVI D at^-«^ CVI I D y /T y L'- h , v/PT^' y I^- h , ^ 

■c^s^i«.^Lm<a] li^Tio-i ootyi/% 40 Y^i^Kyi;}V79*)v-v.y)vy^})i'79^)v- 

^#tl)C:fcA**SFiL<. 2 0-10 0tyl'%*<J:'3» h> xh7bHo7;P7y;l'r^'yw-h=3rif) : 

^U<> !Nffc:»*U<«2 5-10 0t;P%TftS^ - [00441 ^^'^'y/USsxxr/uS. W;ttfT;i^^;l/ 

aye ciin - cvd •e^^ti.sMi'jjiL^ffit^s (T;i'dfyi.s«o^®^ai±i-i oo<,<o*«ifi; t 

^SSrfllStlftjSOjgLllia CtfaiL<l4HS5!C CV V^. ) 3^99^)V-V mUf:<^)V}t99'}l'-V. 

\^Xm>^tlhim.L^&.t-^Vl\\^Xm>^1X x^;M:?^'yU-h, ru\^lVyt99^JV-V. 

S^LmfiDOtykJt^li 15/8 5-8 5/1 5*« roe;M^'^'yp-h> 7iA':>t^9UU-h. 

»it<. 2 0/8 0-8 0/2 0*sj:')i?tL<. # vyM^-^yi^-h. '>9\:i^^i^fl'ji99 0U-h. 

t:»*L<J42 5/7 5~7 5/2 5T*>S. *%HBt: '<yj/;M:J'^'yp-h. ^'o/P'<y>''/M^'^'yw- 
fflV^/bilS^^)- ( c ) - ( e ) e5.-Kyv-tCtJV^r. i! ;r^'f-/M^:5'y U-h. 2-b Ka^^f^-x-fyM 

^«fttS^#tS^OSL#<afilO-10 0t;W%^ 50 99*J\^-h. 4-h}ia^i^y-)-H'^99*Jl'-h. 
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f-;l'-3-bHo:^fi^rotf;P^^'^l)l/-h. 
[00451 7:? U^l-TS FS, 0ix{f r ^' •J/l'T 5 

(r/P=^f/P«i:LT<±^Si=«l~10<Ot<7). m 

h KodE->'Xf-;l'-N-^^;Pr^' 'J;I^T5 N-2 
-T-bFTS ^•xf•;^-N-r^rf•;^r:^' u/i^rs K=S: 
fc' ; 

[004 6] ^:?^"J;l/r5hm mtf>>«^'^"J;WT 

r<±^Sflai~lOtfOt,<o, x^ 
t-:rf-;i^, x^;i^:^fi^;i^, bKodfi^x 

r;l^df;l^^^^' U/l'TS F ( T>U^)Umt LT«x^;P 
rotyl^, y^lVMnKi^hh. ) , N-b Fa 
i^xf•;^-N-^f•;^;>C:J':? 'JyPT 5 F^rfc' : 

[ 0 0 4 7 1 r 'J ;wt;^. r u ;i^xxx;Ha 

[0 04 8] b'ri;Px-T;MB. 0l|;t.tfT;l'=¥;Wb'::i;l' 
x-x;P (0|i{f'v^i';Pb*::i;l/X-f-yP, :t^'f-;l'b' 
:i;kx— T/W, T>';l'b'::.;l'X-f;P. xf-;i^^i^;l^ 
b'r./kx-T^l'. ;>< F^S'Xf-;Pb*::i;l^x— XF 
j^x^;Pb'r:;i.x-r/l's ^' o;l'X^;l'b'::::;l^x-r 
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l-^^;l/-2. 2-l/:^^)VT\i\l)V\:-)Vx.~ 
"ffK 2-xf-;l.rf-;kb':::;Wx-r;l'. b Fo4f i/'X 
f-;l'b'ri;ux— f/l'. i^xf-uy^^'J 3-;l/b'-7PX— 
■f^P. i^'^f-/Pr5yx^;l'b'::i;PX-T;l'. i/x^/L 
r 5 yxf'/l'b'^^/l'X— fy|^. -f^/UTS. yx-^/Ulz- 
ypx— x/l'. '<.ys/^;l'b':z;ux— x^U. xF^b Fo7 

y ;Pb'::^;Ux— x^l'^rif ) : 
[00491 b'riypxxx/Ma. «f|i.{f b'^;uyf-U- 
F. b':i;U>fyyf-^-F. b*::i;PFy>^;l'T-b7'- 
10 F. b-;l^>^xf-yl/r-bx-F, b-;l^y\V-F. b'n 
;P;!&Tox-F, b'r:;U^'a;Pr-bx-F, b'-yl/i^:J' 
o;kr-b-f-F. b'::.;W^F=^fi^r-bT-F. b-;uy 
F^i^r-bx-F. b'^;Wr-bFr-bT-F. \i=.)Uy 
^'■r-F. b'r.;^->9-7x-;^rf•^-F. 

[ 0 0 5 0 1 >f :?a>si/r;i/=^r;Ha mtii-f^^y 

^rt') : 7v-;H!c?)i;T;^=^;^x;^x;Mi (Wiitfi^' 
T'^/P^vu-F^rfc') X»ityr;P^;l'XXTyWi : 
20 r^"J;t«. ^^:J'y7HI. :?oF>'K, :J'3>'S!, 
*k^-7U^ym, -?P-f 5F. r^'Uo::iFUyK ^^J' 

[00511 #MsOjgL*l>tiO#^rt;l'Jt«l'i^';^ Fco 
F^^fx-z^y^aBtt^sPSffiiSoitt, ^SWtt. 
u=Jxhrxiyr^tu. §^>tc^±^>''xFtfoHtRW^r<^^ 

mm&^tii>. ^^mizm\>^ii>ti&&^ < c > . 

30 ( d ) Rt/&^ ( e ) iO^KU V-ODftftJ^jfcUiijiCCO J: 3 
[0052] 
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[00651 ^^(c). (d)St^(e) <7)#K^i-M * d^-zPT 5 KS. N-X;P-d5-7l^'>V^'>'S, «tt;^f- 

Bgi7)B«<oeigWN'7>';^tt^*»^i 0 oo~i 0733&* yjHyy^^yj^y-fumm. ft«c«fc:{47xy-;t'*;i' 

eilL<. $4,{c«3 0 0 0~47j*«ff*U\ *I6HH AT/Urb K^afll. o-^'ky-;P-*;PAT^l-rb H 

tCfflV^ ^.ill.^^)- ( a ) <?)fl:^OffifflS»4. *l|HHO m- l^V-yP-^/PAT^Prb H^Bi. p -^^ 

m^mm^^f^ 1 0Sfi%~9 0aa%*5ff ^ t < . $ ^y-;l^;Jt;l^AT/Ux b KSaig. ^^-^y-zP-iltyUA 

<i,feUi2 0fiS%~7 01S%*JffiLV^. r^lo^bFeaig. i>L<liZtli^></mS^miPf)h, 

[0 06 61 *%HBtfflV^ii>nS^^ (c) , (d)a Mt. i^ras 0-1 2 580 6^^^t:ES$fLTI-^ 

( e ) ff>^^<Dmmi. ^mcrmiimm- ±eo i d x y-zi'msstrnz . t - y^ 

^-eit-fftl oa«%~9 0fla%3&i»^ L< , $^>fc: ;i/7xy-;P:^;PAr;PTb H^llgtoai^r. 1IS^SC3~ 

iZtii^Xm ( c ) . ( d ) at^ ( e ) <0#|feiM»ttdf 30 -;l'i:*;l.Ar;l^b F fcOig^t 2r»ffl LT t J: 

'Jv-coffifflfti:. «^ (a) <0,-Kyv-{Offifflfii:<0 ^Jt. N- (4-b Ka^i^7x::^/U) jfi'^Vfl' 

fiMBJt^ (MJt) jBSESr^Xv F^>f x-zf-y rs H<Oi d^:7xy-;Uttb Ho=^>'a^irty v- 

*ett^«0^>^>, 7 0/3 0~5/9 53!pifiL<. $ o-b Kn^i^X^Wy, m->f y7'D'<UZ/|/:7x 

^.W46 0/4 0~2 0/8 0*«»*Lv\ y-;k p— fyrD'<^;i/7xy-;i^. 

[00671 ^^mizm^iih&^ ( b ) ffxt-^ff) <{4^a^c7).-K'j igtc^fe{4c:<x<i><7)df y V-^ 

*j^<0fij£!|ll@}^'4'0. 0 iafi%~2 aJ^)-x-T;Mt. S^)-x;^x;WbU;^;i?»Jv-t,^-C 
oa*%*5tf*L<. SW40. 1M%~10M% 

^ n-^ *i6Bg<oj£4)- ( b ) (r>^-^</)mm&if^j^ [ 0 0 6 9 1 ^^eommnza^ tx^^ 

^\>'^Um&im<^') . tfzm\'^mWJtP^htl 40 4-122938^&ffi, ^iS¥2-275955^^ 

^rin ^<7)fiMil^*5^g,-Sj^tJ4. y^^'- ffi. H4 - 2 3 0 7 5 4^&^fc:E®t^SK;K U b 

[00681 *l6«!BcO;Ki^aS3tei4fflJS%{4. [00701 :^¥(m(Ommizmm^ ( a ) , 

68a<o®j«i)- ( a ) . ( b ) ai^ojg^ (c)~ (b)at^(c)~(e) ff>7t;v ^-mm^^imm 

ti. ff*L<»4. 7xy-;HJ*^. :^)u^^ymm. -T-fm. i^^t^vy. Ji^i-y^^v^-fwjyt^fux. 
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yy-fkK-fbk^. i^'^f-/U7-bhr$ N-^f-;P t:t,tS#1-&*«. x.y^y/3SJ?it (Tlfc±SUi^';^. 

troy Fy. >''^^;P;Jt;PAT5 i^'^ ^/PX/P*^ h fcwx-zf-y^j'aejt) »i 1 0~1 0 0 fc3t4h^t= < 

[00711 ^^mff)^>my^ hmmmmz ^H^issrm-rs. c:<o*t8S^is*i#a^<^7 :r 

^$-E^S^:i:*«-CI=^.. -5-<OM*fiHit&#»f*=3:^» SFH£^>J-X FH i xi;-X^l^«;i--!;>^0 

if. jt^/WU^U y 'JX:5';P/N'>f ^rv-y V i Ri^U-X. tt*;€^ttSPF I zyV-X<r>^i^V- 

y>r='E-i^)x^'y-;t#<7)*ffl?StKll*t*5. Baifc:Ui^'>^hW«S:3aS=3:^tcjS»$-ii:. 

[00721 ^fcSmtMl^rti, 5HFrtfc^*R*K J§a[?rXtf>3-hffi, xri^-fffi^JcJ: O^ffi^SCl 

ttf^^i-^? 5 ymamirmiz^^tii , [ o o 7 7 1 #^>n/c 2*1^ 

[00 7 31 jiMd^i^^* M^i^xbfifigflsijrtti&m xmizn^ti&ip. ^<7)mimst lx. t'rm2m. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the positive-type silicone content photosensitivity 
constituent for micro processing which is used in more detail in case the circuit board etc. is manufactured by semiconductor 
manufacturing processes, such as IC, and which offered high resolution and high sensitivity, a rectangle cross-section 
configuration, or large process admissibility especially about the positive-type silicone content photosensitivity constituent for 
exposure by radiant rays, such as ultraviolet rays, far ultraviolet rays, an X-ray, an electron ray, a molecular beam, a gamma ray, 
and a synchrotron radiation line. The positive-type silicone content photosensitivity constituent of this invention can be used at the 
following processes, for example, a substrates top, such as a semiconductor wafer or glass, ceramics, and a metal, -- or the 
acid-resisting layer and the organic film were installed upwards on them, and it is applied to the thickness of 0.01-3 micrometers 
by the spin applying method or the roller-coating method Then, it heats and dries, and through an exposure mask, a circuit pattern 
etc. is printed by activity beam-of-light irradiation etc., is developed, and a positive picture is acquired. Furthermore, the shape of 
a pattern is processible into a substrate by ****** ****ing considering this positive picture as a mask. There are manufacture of 
the circuit boards, such as semiconductor manufacturing processes, such as IC, liquid crystal, and a thermal head, other 
photofabrication processes, etc. in a typical applicable field. 
[0002] 

[Description of the Prior Art] With high integration of LSI, by the conventional monolayer resist, the resolution limit becomes 
clear and the way thickness forms a thick and detailed high configuration ratio pattern is proposed not a monolayer but by 
multilayering in the resist. That is, after forming the thick fihn of an organic macromolecule in the 1st layer and forming the resist 
material layer of a thin fihn in the 2nd layer on it, into the 2nd resist material, a high-energy line is irradiated and is developed. It 
is going to obtain the high pattern of rectangle shapeability by etching the 1 st organic macromolecule the different direction by 
oxygen plasma etching (02RIE) by using as a mask the pattern obtained by that cause (refer to Lynn, and volume [ 24th ] the 
solid-state technology 73rd page (1981)). 

[0003] In this case, it is proposed that silicon content polymer is used for the 2nd resist material layer since 02RIE resistance 
must be high. For example, the pan Perlon has reported silanizing polyolefme SURUFIN (refer to collection [ of American 
chemical saucer lATI Chicago meeting drafts ] 325 pages (1985)). Moreover, POUTEN and others has reported the 
polytrimethyl silyl butenyl sulfone (saucer lATI OBU photograph OBUCHKARU in refer to stole minced meat SHON 
engineering abstract 63 1 -01 14 pages (1986)). However, such resist material had low silicon content, and since silicon was 
introduced into the side chain, its resistance over oxygen plasma was not enough, and they did not become a mask when 
******* ***ing the organic macromolecule of the 1st layer. Moreover, for the pattern formation of a high definition, the 
non-swelling type resist in which alkali development is possible was required. 

[0004] It had this oxygen plasma resistance, and many attempts were made aiming at the resist development with alkali 
development aptitude, and the part has been used by the object for g line exposure (exposure wavelength of 436nm) etc. For 
example, each official report of JP,1-283555,A, JP,4-36754,A, JP,4-130324,A, and JP,2-29652,A etc. is mentioned. However, 
since these had the large optical absorption to exposure light to the detailed pattern formation 0.3 micrometers or less which use 
KrF excimer laser light etc., there was a problem that a rectangle configuration could not be acquired with high resolution in it. 
[0005] In order to reduce the optical absorption to this exposure light, many attempts which it is going to solve using a small 
amount of photo-oxide generating agent and the compound which an alkali insoluble machine decomposes with the generated 
acid, and serves as alkali fiisibility have also been made, for example, JP,63-218948,A -- said — 63-241542 and JP,4-245248,A 
" said " 6-18431 1 etc. is mentioned 

[0006] However, the film decrease after developing negatives, since it is exposed, although [ a part of] it will be called an 
unexposed portion by the diffraction phenomena of light, if such an attempt is also applied to the latest detailed pattern formation 
0.2 micrometers or less is large, and a rectangle configuration was not acquired. Moreover, in some things, since the silicon 
content in a resist was low, on the occasion of the pattern imprint to the lower layer in the following oxygen plasma process, the 
pattern shift became large, the size of a mask was reproduced and there was a problem of being difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention solves the above-mentioned trouble and aims at offering the 
photosensitive constituent which is high sensitivity and has high resolution especially in manufacture of a semiconductor device. 
The optical absorption in a Deep-UV field is small, and aims detailed at offering the photosensitive constituent which can be 
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equivalent to the short wavelength light source. Furthermore, there is little fihn decrease after the development especially in a 
detailed pattern 0.2 micrometers or less, and it aims at oflfering the photosensitive constituent which gives a rectangle 
configuration. Furthermore, there are few pattern shifts (size change) in the case of the imprint of the pattern to the lower layer in 
an oxygen plasma process, and it aims at offering the photosensitive constituent excellent in size repeatability. 
[0008] 

[Means for Solving the Problem] this invention person etc. came to complete this invention, as a result of inquiring 
wholeheartedly with careful attention to many above-mentioned properties. That is, the purpose of this invention can be attained 
with the following composition. 

(1) The polymer which it has the repeat unit expressed with the (a) following general formula [I] and/or [II], and is fusibility in 
water at insolubility and alkali, (b) The compound which generates an acid by irradiation of an activity beam of hght or radiation, 
(c) Positive-type silicone content photosensitivity constituent characterized by containing the repeat unit containing the basis 
expressed with a side chain by the following general formula [IE], the general formula (IV), or the general formula (V), and 
containing polymer with the property in which the solubility in the inside of an alkah developer increases by operation of an acid. 
[0009] 
[Formula 3] 
Ro Ro 




Ro Ro 




Ro -m^ [II] 



[0010] X is a basis chosen from the group which consists of -C(=0)-R group, -CH(OH)-R group, and a carboxyl group among [a 
general formula [I] and [II], and even if two or more X in a formula is the same, it may differ. R shows the hydrocarbon group 
which may have the hydrogen atom or the substituent here. R -- '-R' -- even when is the same, it is the basis chosen from the 
group which may differ and may have the hydroxyl group or the substituent, and which consists of an alkyl group, a cycloalkyl 
machine, an alkoxy group, an ARUKENIRU machine, an aralkyl machine, and a phenyl group Y is an alkyl group, an alkoxy 
group, or a siloxyl machine. RO expresses the basis chosen from the group which consists of the aliphatic hydrocarbon machine 
and aromatic-hydrocarbon machine which may have the hydrogen atom, the halogen atom, and the substituent. In 1, m, n, and q, 0 
or a positive integer, and p show a positive integer respectively. 
[0011] 
[Formula 4] 



CIII] 
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[0012] General formula [ Ra, Rb, and Rc express independently the hydrocarbon group which may have the hydrogen atom and 
the substituent among III]- (V), respectively, s expresses two or more integers. 

[0013] (2) The positive-type silicone content photosensitivity constituent characterized by to have the repeat unit expressed with 
tiie above-mentioned general formula [I], and/or [II], to contain at water the repeat unit which includes polycyclic formula 
structure in (a) (d) side chain with the polymer which is fusibility at insolubility and alkali, and the compound which generates an 
acid by irracUation of (b) activity beam of light or radiation, and to contain polymer with the property in_which to the solubility in 
the inside of an alkali developer increases by operation of an acid 

[0014] (3) (a) Polymer which it has the repeat unit expressed with the above-mentioned general formula [I] and/or [II], and is 
fusibility in water at insolubility and alkali, (b) The compound which generates an acid by irradiation of an activity beam of light 
or radiation, (e) The repeat unit containing the basis expressed with a side chain by the above-mentioned general formula [III], the 
general formula (IV), or the general formula (V), And the positive-type silicone content photosensitivity constituent characterized 
by containing the repeat unit which includes polycyclic formula structure in a side chain, and containing polymer with the 
property in which the solubiUty in the inside of an alkali developer increases by operation of an acid. 
[0015] 

[Embodiments of the Invention] Hereafter, although the form of implementation of invention is clarified, this invention is not 
limited to this. The positive-type silicone content photosensitivity constituent of this invention contains at least the polymer of a 
component (a), the compound of a component (b), and a kind of polymer of component (c) - (e). The polymer of a component (a) 
can refer to a synthesis method given in JP,I-283555,A, JP,63-241542,A, or JP,4-36754,A, and can compound it appropriately 
in this contractor. In order to attain the purpose of this invention to altitude more, it is desirable that the silicone content of the (a) 
component is high, it is specifically desirable to contain three to 50% of the weight among the polymer of the (a) component, and 
it is 5 - 35 % of the weight more preferably. The polymer which has the repeat unit expressed with a general formula [II] in the 
(a) component as main structure at this point is more more desirable. 

[0016] A methyl group, an ethyl group, a butyl, etc. are mentioned as a hydrocarbon group of R. The acetyl group of X is 
desirable. R'-R As a ** alkyl group, a methyl group, an ethyl group, a propyl group, a butyl, a chloro methyl group, a 
bromomethyl machine, etc. are mentioned, as a cycloalkyl machine A cyclopentylic group, a cyclohexyl machine, a norbomyl 
machine, an adamanthyl machine, p-isopropyl cyclohexyl machine, etc. are mentioned, as an ARUKENIRU machine An allyl 
group, an isopropenyl machine, a butenyl group, etc. are mentioned, as an aralkyl machine, a benzyl, a phenethyl machine, a 
naphthyl ethyl group, etc. are mentioned, and a methoxy machine, an ethoxy basis, a propoxy group, etc. are mentioned as an 
alkoxy group. R -- '-R' as "", a methyl group, a cyclohexyl machine, a methoxy machine, and an ethoxy basis are desirable 
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[0017] As an alkyl group of Y, a methyl group, an ethyl group, a propyl group, a chloro methyl group, etc. are mentioned, as an 
alkoxy group, a methoxy machine, an ethoxy basis, a propoxy group, etc. are mentioned, and a trimethyl siloxyl machine, a 
TORIETOKISHI siloxyl machine, etc. are mentioned as a siloxyl machine. A methyl group, the methoxy machine of Y, etc. are 
desirable. As an aliphatic hydrocarbon machine of Ro, an alkyl group, an alkoxy group, an ARUKENIRU machine, an alkoxy 
carbonyl group, an acyloxy machine, an acyl group, etc, are mentioned, and a methyl group, an ethyl group, a propyl group, an 
isopropyl machine, a butyl, an octyl machine, etc. are mentioned as an alkyl group. As an alkoxy group of an alkoxy group or an 
alkoxy carbonyl group, a methoxy machine, an ethoxy basis, a propoxy group, an isopropoxy group, etc. are mentioned. As an 
acyl group, a HORUMIRU machine, an acetyl group, an ethyl carbonyl group, a propylcarbonyl machine, etc. are mentioned. As 
an ARUKENIRU machine, an allyl group, an isopropenyl machine, a butenyl group, etc. are mentioned. As an acyloxy machine, a 
formyloxy machine, an acetoxy machine, a propionyloxy machine, a methacryloyloxy machine, an acryloyloxy machine, a 
KUROTO noil oxy-basis, etc. are mentioned. A phenyl group, a benzyl, a phenethyl machine, etc. are mentioned as an 
aromatic-hydrocarbon machine. RO has the alkyl group of a hydrogen atom or 1 -6 carbon numbers, an alkoxy group, or a 
desirable acyl group. They are a hydrogen atom or the alkyl group of 1 -6 carbon numbers more preferably. 
[0018] The hydrocarbon group of R, R'-R A ♦* alkyl group, a cycloalkyl machine, an ARUKENIRU machine, an aralkyl 
machine, and a phenyl group Furthermore, you may have the substituent. as a substituent in that case For example, halogen atoms, 
such as CI, Br, and F, -CN basis, -OH basis. The alkyl group of 1 -4 carbon numbers, the cycloalkyl machine of 3-8 carbon 
numbers, the alkoxy group of 1 -4 carbon numbers, the acyl group of 1 -4 carbon numbers, the acylamino machine, a fliril machine, 
a furfioryl machine, a pyranyl machine, an aralkyl machine, an aryloxy alkyl group, a silyl machine, etc. are mentioned. A benzyl 
and a phenethyl can be illustrated as an aralkyl machine. Phenoxy ethyl can be illustrated as an aryloxy alkyl group. Trimethylsilyl 
and trimethoxysilyl can be illustrated as silyl. If composite ease is taken into consideration also in these, a halogen atom, -CN 
basis, an alkoxy group, an alkyl group, a silyl machine, etc. are desirable. 

[001 9] About 1, m, n, p, and q, the following conditions are desirable. l/l+m-Hi+p+q=0.05-0.95 and m/l+m-Hi-hp+q= -- zero to 
0.95, n/H-m-^ll-^p+q=0-0.95, and p/l-hii+n+p+q= - 0.02 to 0.5, and q/l-Hn-Hn+p+q=0-0.95 ~ more preferably 
l/l+m-hn-l-p+q=0.2-0.9, m/l+m-Hn4p+q=0-0.7, n/l-Hm-Hn+p+q=O-0.5 and p/l-Hm-Hn-hp+q= - 0.05 to 0.3, and q/l-Hm-hi+p+q=0-0.7 

— it comes out 

[0020] Although especially a limit does not have the weight average molecular weight of the polymer of a component (a), from 
points, such as compatibility with component (c) polymer, and solubility to an organic solvent, 400-50,000 are desirable, and also 
the range of 800-10,000, especially 1000-8000 is desirable. 

[0021] The component (b) used by this invention is a compound which decomposes by irradiation of an activity beam of light or 
radiation, and generates an acid. The compounds which generate an acid by the well-known light currently used for the optical 
initiator of optical cationic polymerization, the optical initiator of an optical radical polymerization, the optical decolorizing agent 
of coloring matter, the optical alterant, or the micro resist, and those mixture can be used choosing them suitably. 
[0022] For example, S.I.Schlesinger, Photogr.Sci.Eng., 18, 387 (1974), Diazonium salt given in T.S.Bal etal. Polymer, 21, 423 
(1980), etc., U.S. Pat. No. 4,069,055, said 4,069,056 numbers, and this Re No. 27,992, An ammonium salt given in 
JP,3-140140,A etc., D.C.Necker etal, Macromolecules, 17, 2468 (1984), C.S.Wen etal, Teh, Proc.Conf.Rad. Curing ASIA, p478 
Tokyo, Oct (1988), Phosphonium salt given in U.S. Pat. No. 4,069,055, said 4,069,056 numbers, etc., J. V.Crivello et al, 
Macromorecules, 10(6)., 1307 (1977), Chem.& Eng.News, Nov.28, p31 (1988), The Europe patent No. 104,143, U.S. Pat. No. 
339,049, 410,201, An iodonium salt given in JP,2-150,848,A, JP,2-296,514,A, etc., J. V.Crivello etal. Polymer J.17, 73 (1985), 
J. V.Crivello etalJ.Org.Chem., 43, 3055 (1978), W.R.Watt etal, J.Polymer Sci., Polymer Chem.Ed., 22, 1789 (1984), 
J.VCrivello etal, Polymer Bull, 14, 279 (1985), J. V.Crivello etal, Macromorecules, 14 (5), 1141 (1981), J. V.Crivello etal, 
J.Polymer Sci., Polymer Chem.Ed., 17, 2877 (1979), The Europe patent No. 370,693, said 161,81 1 numbers, said 410,201 
numbers, said - No. 339,049 ~ said -- No. 233,567 - said - No. 297,443 - said - No. 297,442 U.S. Pat. No. 4,933,377 - said 

- 3,902,1 14 a number - said ~ No. 4,760,013 Said 4,734,444 numbers, said 2,833,827 numbers, the German country patent 
No. 2,904,626, Sulfonium salt given in said 3,604,580 numbers, said 3,604,581 numbers, etc., J. V.Crivello etal, 
Macromorecules, 10 (6), A seleno NIUMU salt given in 1307 (1977), J. V.Crivello etal, J.Polymer Sci., Polymer Chem.Ed., 17, 
1047 (1979), etc., Onium salts, such as arsonium salt given in C.S.Wen etal, Teh, Proc.Conf.Rad. Curing ASIA, p478 Tokyo, Oct 
(1988), etc., U.S. Pat. No. 3,905,815, JP,46-4605,B, JP,48-36281,A, JP,55-32070,A, JP,60-239736,A, JP,61 -16983 5,A, 
JP,61-169837,A, JP,62-58241,A, JP,62-212401 A An organic halogenated compound given in JP,63-70243,A, 
JP,63-298339,A, etc., K.Meier etal, J.Rad.Curing, 13 (4), 26 (1986), T.P.Gill etal, Inorg.Chem., 19, 3007 (1980), D.Astruc, 
Acc.Chem.Res., 19 (12), An organic metal / organic halogenide given in 377 (1896), IP,2-161445A etc., S.Hayase etal, 
J.Polymer Sci., 25, 753 (1987), E.Reichmanis etal, J.PholymerSci., Polymer Chem.Ed., 23, 1 (1985), Q. Q.Zhu etal, 
J.Photochem., 36, 85, 39, 317 (1987), B.Amit etal and Tetrahedron Lett., (24) 2205 (1973), D. H.R.Barton etal, J.Chem Soc, 
3571 (1965), P.M.Collins etal, J.Chem.Soc, Perkin 1, 1695 (1975), M.Rudinstein etal and Tetrahedron Lett., (17), 1445 (1975), 
J.W.Walker etal J.Am.Chem.Soc., 110,7170 (1988), S. C.Busman etal, J.Imaging Techno!., 11 (4), 191 (1985), H.M.Houlihan 
etal, Macormolecules, 21, 2001 (1988), P.M.Collins etal, J.Chem.Soc, Chem.Commun., 532 (1972), S.H ayase etal, Macromole 
cules, 18, 1799 (1985), E.Reichman is etal, J.Electrochem.Soc., Solid State Sci.Technol., 130 (6), F.M.Houlihan etal, 
Macromolcules, 21, 2001 (1988), the Europe patent 0290th and No. 750 -- said No. 046 or 083 - said - No. 156 or 535 Said 
271,851 numbers, said 0,388,343 numbers, U.S. Pat. No. 3,901,710, The photo-oxide generating agent which has 0-nitrobenzyl 
type protective group of a publication in said 4,181,531 numbers, JP,60-198538A JP,53-133022,A, etc., M.TUNOOKA etal. 
Polymer Preprints Japan, 35 (8), G.Bemer etal, J.Rad.Curing, 13 (4), W.J.Mijs etal, Coating TechnoL, 55 (697), 45 (1983), 
Akzo, H.Adachi etal. Polymer Preprints, Japan, 37 (3), the Europe patent 0199th and No. 672 - said -- No. 84515 -- said - No. 
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044 or 115 said -- No. 618 or 564 said - Na 0101 or 122 and U.S. Pat. No. 4,371,605 - said -- No. 4,431,774 The disulfon 
compound of a publication can be mentioned to a compound which photodissociates and generates a sulfonic acid, 
JP,61-166544A etc. which are represented by imino sulfonate given in JP,64-18143,A, JP,2-245756A JP,3-140109A etc. 
[0023] moreover, the basis which generates an acid by such Ught or the compound which introduced the compound into the 
principal chain or side chain of polymer — for example M.E.Woodhouse etal, J.AnLChem.Soc., 104, 5586 (1982), S.P.Pappas 
etal, J.hnaging Sci., 30 (5), 218 (1986), S.Kondo etal, Makromol.Chem., Rapid Commun., 9,625 (1988), Y.Yamada etal, 
Makromol.Chem., 152, 153, 163 (1972), J.V.Crivello etal, J.Polymer Sci., Polymer Chem.Ed., 17, 3845 (1979), U.S. Pat No. 
3,849,137, the 3914407th JP,63-26653,A of a German country patent, The compound of a publication can be used for 
JP,55-164824A P,62-69263,A P,63-146038A JP,63-163452,A, JP,62-153853A JP,63- 146029, A etc. Furthermore, 
V.N.R.Pillai, Synthesis, (1), 1 (1980), A.Abad etal, and Tetrahedron Lett., (47) 4555 (1971), D.H.R.Barton etal and 
J.Chem.Soc., The compound which generates an acid by the light of a publication can also be used for (C), 329 (1970), U.S. Pat. 
No. 3,779,778, the Europe patent No. 126,712, etc. 

[0024] Also in these, the salt of the diazo disulfon compound from viewpoints, such as generating efficiency of the acid by 
exposure, aptitude diffusion of an acid, and stability in the inside of a resist, substitution, unsubstituted diaryl iodonium, or 
triarylsulfonium especially substitution or an imsubstituted aiyl sulfonate, a camphor sulfonate, etc. are desirable. 
[0025] Hereafter, the polymer which is (c) - (e) component is explained. A component (c) and the polymer of (e) contain the 
repeating unit which has at least one basis expressed with a side chain by general formula [III]- [V]. General formula [ hi III]- 
[V], although Ra, Rb, and Rc express a hydrogen atom and a hydrocarbon group independently, respectively, as a hydrocarbon 
group, the alkyl group of 1-8 carbon numbers, the cycloalkyl machine of 4-10 carbon numbers, and the aralkyl machine of 7-12 
carbon numbers are mentioned. As an alkyl group, a methyl group, an ethyl group, a propyl group, an isopropyl machine, a butyl, 
an octyl machine, etc. are mentioned. As a cycloalkyl machine, a cyclopentylic group, a cyclohexyl machine, a cycloheptyl 
machine, etc. are mentioned. As an aralkyl machine, a benzyl, a phenethyl machine, a naphthyl ethyl group, etc. are mentioned. 
When Above Ra, Rb, and Rc is an alkyl group, a cycloalkyl machine, and an aralkyl machine, these bases may have a substituent 
further, and if it considers as a substituent, they can illustrate the following. That is, silyl machines, such as aryloxy alkyl groups, 
such as aralkyl machines, such as the acylamino machines, such as halogen atoms, such as CI, Br, and F, -CN basis, -OH basis, an 
alkyl group of 1 -4 carbon numbers, a cycloalkyl machine of 3 -8 carbon numbers, an alkoxy group of 1 -4 carbon numbers, and an 
acetylamino machine, a benzyl, and a phenethyl machine, and a phenoxy ethyl group, a trimethylsilyl machine, and a 
trimethoxysilyl machine, can be mentioned. And the range of a substituent is not limited to these. 

[0026] The purpose of compatibility with a component (a), developer fitness, or this invention from a viewpoint made to attain 
highly General formula [ As Ra, Rb, and Rc of III]- [V], independently desirable, respectively Hydrogen atom. They are the alkyl 
group of the carbon numbers 1 -8 which may have a substituent, and the aralkyl machine of the carbon numbers 7-12 which may 
have a substituent. It is the alkyl group of the carbon numbers 1 -4 which may have a hydrogen atom and a substituent 
independently more desirable, respectively, and they are a hydrogen atom, a methyl group, and an ethyl group independently 
especially desirable, respectively. The integer of 2-6 is desirable, and are 2-4 more preferably, and s is 2 especially preferably. 
General formula [ As a repeat unit which contains in a side chain the basis expressed with III]- [V], it is specifically expressed 
with the following general formula [VI]. 
[0027] 
[Formula 5] 

'_' 

R2 L— <I^M 

[0028] Rl, R2, and R3 express independently the alkyl group which may have a hydrogen atom and a substituent, a halogen atom, 
a cyano group, and four -C(=0)-Z-R, respectively. Z expresses the basis expressed with single bond, -0-, and -N(-R5)-. R4 and 
R5 express independently the alkyl group and aralkyl machine which may have a hydrogen atom and a substituent, respectively. 
The same thing as the substituent stated by explanation of above-mentioned Ra-Rc as the alkyl group of R1-R5 and a substituent 
of an aralliyl machine is mentioned. L expresses the basis expressed with single bond, -C(=0) 0-, and -C(=0)-N(R6)-. R6 is the 
above R5 and homonymy. K expresses the alkylene machine and aralkylene group which may have a substituent. The same thing 
as the substituent stated by explanation of Ra-Rc as a substituent of these bases, respectively is mentioned. 
[0029] t expresses 0 or 1 . M expresses the basis of either of the bases which is expressed with general formula [IE]- [V]. It is the 
alkyl group of the carbon numbers 1 -4 which may have a substituent preferably as R4, and a methyl group and especially an ethyl 
group are desirable. It is the alkyl group of the carbon numbers 1-4 which may have a hydrogen atom and a substituent preferably 
as R5, and a hydrogen atom, a methyl group, and especially an ethyl group are desirable. It is the alkyl group of the carbon 
numbers 1 -4 which may have a hydrogen atom and a substituent independently as Rl -R3 desirable, respectively, and a halogen 
atom, and they are a hydrogen atom and a methyl group independently especially desirable, respectively. 
[0030] It is the basis expressed with -C(=0) 0-, -C(=0)-NH-, and -C-N(CH3)- preferably as L, and especially -C(=0) O- is 
desirable. It is the alkylene machine of the carbon numbers 1 -8 which may have a substituent preferably as K, and the aralkylene 
group of the carbon numbers 7-12 which may have a substituent, and is the alkylene machine of the carbon numbers 1 -6 which 
may have a substituent more preferably. As K, preferably especially A methylene group, an ethylene, a propylene machine, a 
-CH2CH(CH3)-machine, - They are a C(CH3)2-machine, a butylene machine, a -CH(CH3) CH2CH2-machine, a -CH2CH(CH3) 
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CH2-machine, a -C(CH3)2CH2-machine, a -CH2C(CH3)2-machine, and a -CH(CH3)-CH(CH3)-machine. 

[003 1] A cxDHiponent (d) or the polymer of (e) contains the repeating unit which has polycycUc formula structure in a side chain. 

As a repeat unit which has polycycUc formula structure, it is specifically expressed by the side chain by the following general 

formula [VU]. 

[0032] 

[Formula 6] 

I I 

Ri2 Li — (Ki^G 



-^^ [VII] 



[0033] In a general formula [VII], Rl 1-R13 are R1-R3, andhomonymy in a general formula [VI], respectively. LI is L and 
homonymy in a general formula [VI]. KI is K and homonymy in a general formula [VT]. u is t and homonymy in a general formula 
[VI]. G expresses a univalent polycyclic formula machine. It is the alicyclic polycyclic formula machine of 5-30 carbon numbers 
which may have a substituent preferably as G, and more preferably, it is the ahcyclic polycyclic formula machine of 6-25 carbon 
numbers which may have a substituent, and the following structure is specifically mentioned. In addition, the same thing as the 
substituent stated by explanation of the substituent of Ra-Rc in general formula [III]- [V] as a substituent of these bases is 
mentioned, 
[0034] 
[Formula 7] 
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[0035] 
[Formula 8] 



^ c6 c4> ct^ 



(28) 



(29) 



(30) 



(31) 



(32) 



(33) 



(34) 



(35) 



(36) 



(37) 



(38) 



(39) 





(40) 



(41) 



(42) 



(43) 



CO m 




(44) 



(45) 



(46) 




[0036] Also in the above, it is (5), (6), (7), (9), (10), (13), (14), (15), (23), (28), (36), (37), (40), (42), and (47) especially 
preferably as G. The polycyclic formula machine expressed with G is connected with Kl or LI by arbitrary parts. The polymer 
with the property in which the solubility in the inside of the alkaU developer used for this invention increases by operation of an 
acid General formula [ Although the repeat unit [the repeat unit preferably expressed with general formula [VI] and/or general 
formula [VII]] which contains in a side chain the repeat unit and/or polycyclic formula machine which contain in a side chain the 
basis expressed with III]- [V] is contained You may contain the repeat unit which has still more nearly another acidolysis nature 
machine in a side chain in order to raise acidolysis nature more. As a repeat unit which has another acidolysis nature machine in a 
side chain, it is specifically expressed with the following general formula [VIE]. 
[0037] 
[Formula 9] 
R21 R23 

Cviii) 

[0038] In a general formula [VIE], R21-R23 are R1-R3, and homonymy in a general formula [VI], respectively. Rx expresses the 
basis containing an acidolysis nature machine, and, specifically, is expressed with -C(=0)-0-A or -Ar-O-B. Here, A expresses -C 
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(R3 1) (R32) (R33), -Si (R3 1) (R32) (R33), and 36 -C(R34) (R35)-0-R. even if R3 1-R35 are the same respectively, they may 
differ, the alkyl group which may have a hydrogen atom and a substituent, a cycloalkyl machine, an ARUKENIRU machine, an 
aralkyl machine, and an aryl group are expressed, and R36 expresses the alkyl group which may have a substituent, a cycloalkyl 
machine, and an aryl group However, among R3 1 -R33, at least two are bases other than a hydrogen atom, and at least two of 
R3 1 -R33, and R34-R36 bases may join together, and they may form a ring. The same thing as the substituent stated by 
explanation of Ra-Rc of general formula [111]- [V] as a substituent of these bases is mentioned, 

[0039] as R3 1 -R35 -- desirable - respectively -- independent -- a hydrogen atom and the alkyl group (a methyl group -) of 
carbon numbers 1-4 An ethyl group, a propyl group, an isopropyl machine, a butyl, t-butyl, etc., the cycloalkyl machine (a 
cyclopentyUc group and a cyclohexyl machine --) of carbon numbers 4-8 ARUKENIRU machines (a vinyl group -) of carbon 
numbers 2-4, such as a cyclo octyl machine and an adamanthyl machine They are the aralkyl machines (a benzyl, phenethyl 
machine, etc.) of carbon numbers 7-14 and the aryl groups of carbon numbers 6-12 (a phenyl group, a toluyl machine, xylyl 
group, etc.), such as a propenyl machine and an allyl group. 

[0040] The alkyl group of the carbon numbers 1 -6 which may have a substituent preferably as R36, They are the cycloalkyl 
machine of carbon numbers 4-12, and the aryl group of carbon numbers 6-12. more ~ desirable the alkyl group (a methyl 
group, an ethyl group, and a propyl group ~) of carbon numbers 1-4 An isopropyl machine, a butyl, a sec-butyl, an isobutyl 
machine, t-butyl, etc.. They are the cycloalkyl machines (a cyclopentylic group, a cyclohexyl machine, a cyclo octyl machine, 
adamanthyl machine, etc.) of carbon numbers 5-10, and the aiyl groups (a phenyl group, a toluyl machine, a xylyl group, 
t-butylphenyl group, isopropyl phenyl group, etc.) of carbon numbers 6-10. Ar expresses the aromatic machine more than 
divalent [ of the monocycle which may have a substituent, or many rings ]. The same thing as the substituent stated by explanation 
of Ra-Rc of general formula [HI]- [V] as a substituent is mentioned. It is the phenylene group which may have a substituent 
preferably as Ar. B expresses an A or -C(=0)-0-A machine. In the polymer of (c) in this invention, the case where the basis 
and/or polycyclic formula machine which are expressed with above-mentioned general formula [III]- [V] also have an acidolysis 
nature machine is desirable. 

[0041] the repeat unit [the repeating unit preferably expressed with general formula [VI]] which contains in a side chain the basis 
expressed with general formula [III]- [V] in the polymer of the component (c) used for this invention - 10 - 100-mol % - 
containing is desirable and 20 - 90-mol % is 25 - 80-mol % more desirable especially preferably the repeat unit [the repeating 
unit preferably expressed with general formula [VII]] which contains a polycyclic formula machine in a side chain in the polymer 
of the component (d) used for this invention ~ 10 - 100-mol % - containing is desirable and 20 - 90-mol % is 25 - 80-mol % 
more desirable especially preferably repeat unit [ which contains in a side chain the repeat unit expressed with general formula 
[III]- [V], and a polycyclic formula machine in the polymer of the component (e) used for this invention -- desirable - a general 
formula [VI] and a general formula [the repeating unit expressed with VQ]] ~ the sum total ~ 10 - 100-mol % -- containing is 
desirable and 20 - 100-mol % is 25 - 100-mol % more desirable especially preferably General formula [ As for the rate of a mole 
ratio of the repeat unit expressed with III]- [V], and the repeat unit [the repeating unit preferably expressed with a general formula 
[VI], and the repeating unit expressed with general formula [VII]] which contains a polycyclic formula machine in a side chain, 
15 / 85 - 85/15 are desirable, and 20 / 80 - 80/20 are 25 / 75 - 75/25 more desirable especially preferably, the repeat unit which 
has an acidolysis nature machine in the polymer of component (c) - (e) used for this invention ~ 10 - 100-mol % -- containing is 
desirable and 20 - 100-mol % is 30 - 100-mol % more desirable especially preferably 

[0042] Two or more sorts of each repeating units of the repeat unit (repeat unit preferably e5q)ressed with a general formula [VI]) 
expressed with above-mentioned general formula [III]- [V] may be respectively included in the polymer of a component (c). Two 
or more sorts of each repeating units of the repeat unit (repeat unit preferably e?q)ressed with a general formula [VII]) which 
contains the above-mentioned polycyclic formula machine in a side chain may be respectively included in the polymer of a 
component (d). two or more sorts of each repeating units of the repeat unit (repeat unit preferably e)q}ressed with the 
above-mentioned general formula [VI] and a general formula [VII]) which contains in a side chain the repeat unit e>q)ressed with 
general formula [III]- [V] and a polycyclic formula machine may be included in the polymer of a component (e), respectively 
[0043] Although the polymer of the component (c) used for this invention, a component (d), and a component (e) contains the 
repeat unit expressed with general formula [III]- [V], the repeat unit which contains a polycyclic formula machine in a side chain, 
and the repeating unit of those both, respectively, it may contain still more nearly another repeating unit in order to raise coat 
nature, adhesion, development nature, etc. other than these, and can use it as a copolymer. The compound which has one addition 
polymerization nature unsaturated bond chosen from styrene, acryhc esters, methacrylic esters, acrylamides, methacrylamide, an 
allyl compound, vinyl ether, and vinyl esters as a copolymerization monomer equivalent to such a repeating unit, for example is 
mentioned, concrete -- for example, styrene (for example, styrene and p-hydroxystyrene ~) Acrylic esters, such as a methyl 
styrene and methoxy styrene For example, alkyl (carbon atomic number of alkyl group has desirable thing of 1-10) acrylate for 
example, a methyl acrylate, an ethyl acrylate, and an aciyUc-acid propyl - An acrylic-acid amyl, acrylic-acid cyclohexyl, 
acrylic-acid ethylhexyl. An acrylic-acid octyl, an acrylic-acid-t-octyl, chlorethyl acrylate, 2-hydroxyethyl acrylate, 2, and 
2-dimethyl hydroxypropyl acrylate, 5-hydroxy pentyl acrylate, trimethylol-propane monoacryiate, pentaerythritol monoacrylate, 
ben2:yl acrylate, methoxybenzyl acrylate, furfuryl acrylate, tetrahydrofurfuryl acrylate, etc. : . [0044] Methacrylic esters (the carbon 
atomic number of an allq^l group has the desirable tUng of 1-10.), for example, an alkyl Ethyl methacrylate, propyl methacrylate, 
isopropyl methacrylate, Amyl methacrylate, hexyl methacrylate, cyclohexyl methacrylate. Benzyl methacrylate, crawl benzyl 
methacrylate, octyl methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxy butyl methacrylate, 5-hydroxy pentyl methacrylate, 2, 
and 2-dimethyl-3 -hydroxypropyl methacrylate, Trimethylol-propane monochrome methacrylate, pentaerythritol monochrome 
methacrylate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate, etc. : , [0045] Acrylamides, for example, an acrylamide. 
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N-alkyl acrylamide, (As an alkyl group, there are the thing of the carbon atomic numbers 1-10, for example, a methyl group, an 
ethyl group, a propyl group, a butyl, t-butyl, a heptyl machine, an octyl machine, a cyclohexyl machine, a hydroxyethyl machine, 
etc.) N and N-diaU^l acrylamide (as an alkyl group, there are the thing of the carbon atomic numbers 1-10, for example, a methyl 
group, an ethyl group, a butyl, an isobutyl machine, an ethylhexyl machine, a cyclohexyl machine, etc) ;, such as 
N-hydroxyethyl-N-methylacrylamide and an N-2-acetamide ethyl-N-acetyl acrylamide. 

[0046] such as methacrylamide, for example, methacrylamide, N-alkyl methacrylamide (as alkyl group, there are thing of 
carbon atomic numbers 1-10, for example, methyl group, ethyl group, t-butyl, ethylhexyl machine, hydroxyethyl machine, 
cyclohexyl machine, etc.), N, and N-dialkyl methacrylamide (there are an ethyl group, a propyl group, a butyl, etc. as an alkyl 
group.), and N-hydroxyethyl-N-methyl methacrylamide. 

[0047] ;, such as an allyl compound (for example, an acetic-acid allyl compound, an allyl caproate, a caprylic-acid allyl 
compound, a lauric-acid allyl compoxmd, a palmitic-acid allyl compound, a stearin acid allyl compound, a benzoic- acid allyl 
compound, an acetoacetic-acid allyl compound, a lactic-acid allyl compound, etc.), for example, allyl-compound ester, and 
allyloxy ethanol. 

[0048] vinyl ether (for example, hexyl vinyl ether ~), for example, alkyl vinyl ether Octyl vinyl ether, desyl vinyl ether, ethylhexyl 
vinyl ether, Methoxy ethyl vinyl ether, ethoxy ethyl vinyl ether, crawl ethyl vinyl ether. The 1 -methyl -2, 2-dimethyl propyl vinyl 
ether, 2-ethyl butyl vinyl ether, Hydroxyethyl vinyl ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, 
diethylamino ethyl vinyl ether, butylamino ethyl vinyl ether, benzyl vinyl ether, tetrahydrofurfuryl vinyl ether, etc.; . 
[0049] such as vinyl esters, for example, vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, vinyl diethyl acetate, a 
BINIRUBA rate, vinyl caproate, vinyl crawl acetate, vinyl dichloro acetate, vinyl methoxy acetate, vinyl butoxy acetate, a vinyl 
acetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, and vinyl cyclohexyl carboxylate. 

[0050] itaconic-acid dialkyls; (for example, an itaconic-acid dimethyl, an itaconic-acid diethyl, an itaconic-acid dibutyl, etc.) - the 
dialkyl ester (for example, dibutylfumarate etc.) of boletic acid, or monoalkyl ester; there are an acrylic acid, a methacrylic acid, 
a crotonic acid, an itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, MAREIRO nitril, etc. In 
addition, what is necessary is just the above-mentioned various repeat units and the unsaturated compound of the addition 
polymerization nature which can be copolymerized. 

[0051] Further, the content mole ratio of each repeat unit is suitably set up, in order to adjust the dry etching resistance of a resist, 
standard developer aptitude, substrate adhesion, a resist profile, the resolution that is the general requisite of a resist, thermal 
resistance, sensitivity, etc. Although the following is mentioned as the example of the polymer of the component (c) used for this 
invention, a component (d), and a component (e), it is not limited to these. 
[0052] 
[Formula 10] 
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[Formula 12] 
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[0055] 
[Formula 13] 
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[0065] Although especially a limit does not have the weight average molecular weight of each acidolysis nature polymer of a 
component (c), (d), and (e), 1000-100,000 are desirable from compatibility with the polymer of a component (a), organic-solvent 
solubility, the balance nature of the performance of the purpose of this invention, etc., and, as for a further, 3000-40,000 are 
desirable. The amount of the compound used of a component (a) used for this invention has 10 % of the weight - 90 desirable % 
of the weight among the constituent solid content of this invention, and 20 more % of the weight - its 70 % of the weight is 
desirable. 

[0066] The amount of each compound used of a component (c), (d), and (e) used for this invention has 10 % of the weight - 90 
desirable % of the weight respectively among the constituent solid content of this invention, and 30 more % of the weight - its 80 
% of the weight is desirable, in the constituent of this invention, the rate of a use rate (weight ratio) of the amount of each 
acidolysis nature polymer used of a component (c), (d), and (e) and the amount of the polymer used of a component (a) is 
acid-proof - base - from points, such as plasma dry etching nature, resolution, sensitivity, development nature, and the rectangle 
shapeability of the pattern after development, 70 / 30 - 5/95 are desirable, and fiirther 60 / 40 - 20 

[0067] The amount of the compound used of the component (b) used for this invention has 0.01 % of the weight - 20 desirable % 
of the weight among the constituent sohd content of this invention, and 0. 1 more % of the weight - its 1 0 % of the weight is 
desirable. When there is litde amount of the compound used of the component (b) of this invention, sensitivity becomes low, and 
high resolution is not obtained. Moreover, when there are too many these rates of a use rate, size change of the pattern 
accompanying the time progress after pattern exposure becomes large, and is not desirable. 

[0068] Although it consists of acidolysis nature polymer of as stated above ** component (a), ** component (b), and ** 
component (c) - (e) fimdamentally, the positive-type photosensitivity constituent of this invention may add an alkali fiisibility resin 
in order to raise coat nature, thermal resistance, etc. ftirther. As such an alkali ftisibility resin, it is the polymer which has a 1 1 or 
less pKa(s) [, such as a phenolic hydroxyl group, a carboxylic-acid machine, a sulfonic group, an imido basis, a sulfonamide 
machine, N-sulfonyl amide group, N-sulfonyl urethane machine, and an activity methylene group, ] acid hydrogen atom 
preferably. As suitable alkali fiisibility polymer, a phenol formaldehyde resin, o-cresol formaldehyde resin, m-cresol formaldehyde 
resin, p-cresol formaldehyde resin, xylenol-formaldehyde resins, or these copolycondensation objects are in novolak phenol resin 
and a concrete target. Furthermore, you may use together the condensate of the phenol or cresol replaced with the above phenol 
resin by alkyl group of carbon numbers 3-8 like t-butylphenol formaldehyde resin, and formaldehyde as indicated by 
JP,50-125806,A. moreover, the polymer of independent or copolymerization, such as polymer which uses a phenol nature 
hydroxy-group content monomer like N-(4-hydroxyphenyl) methacrylamide as a copolymerization component, p-hydroxystyrene, 
o-hydroxystyrene, m-isopropenyl phenol, and p-isopropenyl phenol, - fiirthermore - or partial etherifrcation and the polymer 
which carried out partial esterification can also use these polymer 

[0069] hi the constituent of this invention, you may add the aromatic polyhydroxy compound of a publication at JP,4-122938,A, 
JP,2-275955,A, a 4-230754 official report, etc, if needed. In the constituent of this invention, you may contain an organic basic 
compound. 

[0070] As a solvent in which the polymer of the component (a) in the constituent of this invention, (b), and (c) - (e) is dissolved 
Ketones, such as a methyl ethyl ketone and a cyclohexanone, an ethylene glycol monomethyl ether, AlcohoUc ether, such as 
ethylene glycol monoethyl ether, A dioxane, the ether of ethylene glycol wood ethers, Cellosolve ester, such as methyl-cellosolve 
acetate and ethylcellosolve acetate High polar solvents, such as halogenated hydrocarbons, such as fatty acid ester, such as butyl 
acetate, a methyl lactate, and an ethyl lactate, 1 and 1, and 2-trichloroethylene, a dimethylacetamide, N-methyl pyrrolidone, a 
dimethylformamide, and dimethyl sulfoxide, can be illustrated. These solvents are independent, or can also mix and use two or 



http:/AftAww4 .ipdl .jpo.go.jp/cgi-bin/lran_web_cg 



more solvents. 

[007 1 ] A color, a plasticizer, an adhesion assistant, a surfactant, etc. can be blended with the constituent for positive-type 
photoresists of this invention if needed. If the example is given, there are surfactants, such as adhesion assistants, such as 
plasticizers, such as colors, such as a Methyl Violet, a Crystal Violet, and a Malachite Green, stearin acid, an acetal resin, a 
phenoxy resin, an alkyd resin, and an epoxy resin, a hexamethyldisilazane, and a chloro methylsilane, and nonyl phenoxy poly 
(ethyleneoxy) ethanol, and octyl phenoxy poly (ethyleneoxy) ethanol. 

[0072] Especially in a color, the color containing alkali meltable machines, such as an aromatic hydroxyl-group and 
carboxylic-acid machine, for example, a curcumine etc., is especially used advantageously in a molecule. 
[0073] A good resist can be obtained by e)q)osing the above-mentioned positive-type photoresist constituent through a 
predetermined mask after applying to the thickness of 0.5-3 micrometers by the suitable methods of application, such as a spinner 
and a coating machine, and developing it on substrates, such as a substrate (example : silicon / 2 silicon-oxide covering) which is 
used for manufacture of a precision integrated circuit device, glass, ceramics, and a metal. It is also desirable to add the surfactant 
which has a fluorination machine, a silicon content machine, etc. in order to improve application nature, and to reduce surface 
tension. 

[0074] As a developer of the constituent for positive-type photoresists of this invention A sodium hydroxide, a potassium 
hydroxide, a sodium carbonate, a sodium silicate. Inorganic alkali, such as a meta-sodium silicate and aqueous ammonia, an 
ethylamine, Secondary amines, such as single amines, such as n propylamine, a diethylamine, and G n butylamine Tertiary 
amines, such as a triethylamine and a methyl diethylamine, a dimethylethanolamine. The solution of alkali, such as annular 
amines, such as quartemary ammonium salt, such as alcoholic amines, such as a triethanolamine, tetramethylammonium 
hydroxide, and tetraethylammonium hydroxide, a pyrrole, and a piperidine, can be used. Furthermore, alcohols, a surfactant, an 
aromatic hydroxyl-group content compound, etc. can also be used for the solution of the above-mentioned alkali, carrying out 
suitable amount addition. It is most desirable to use tetramethylammonium hydroxide in especially inside. 
[0075] Although etching by the oxygen plasma of a lower layer organic poly membrane is performed by using the upper resist 
pattern as a protection mask when using the photosensitive constituent by this invention as an upper resist of a two-layer resist, 
this upper resist has sufficient resistance over oxygen plasma. Although it depends for the oxygen plasma resistance of the 
photosensitive constituent of this invention also on a silicone content, and the etching system and etching conditions of the upper 
resist, sufficiently large etch selectivity (etch-rate ratio of a lower layer and the upper resist) can be taken with 10-100. 
[0076] Moreover, in the pattern formation method by the photosensitive constituent of this invention, an organic poly membrane 
is fu*st formed on a processed substrate, this organic poly membrane ~ various kinds — a well-known photoresist is sufficient, for 
example, each series of FH series by the FUJIFILM aurin company, FHi series or the OiR series by the aurin company, and the 
PFI series by Sumitomo Chemical Co., Ltd. can be illustrated Formation of this organic poly membrane dissolves these in a 
suitable solvent, and is performed by applying the solution obtained by the spin coat method, the spray method, etc. Subsequently, 
the film of the photosensitive constituent of this invention is formed on the 1 st layer of the above-mentioned organic poly 
membrane. This dissolves resist material in a suitable solvent like the 1 st layer, and is performed by applying the solution 
obtained by the spin coat method, the spray method, etc. 

[0077] Although the obtained two-layer resist is given to a pattern formation process next, pattern formation processing is first 
performed on the film of the resist constituent of the 2nd layer, i.e., the upper layer, as the 1 st phase. By performing mask 
alignment if needed and irradiating a high-energy line through this mask, the resist constituent of an irradiation portion is made 
meltable in an alkaline-water solution, negatives are developed with an alkaline-water solution, and a pattern is formed. 
[0078] Subsequently, although an organic poly membrane is etched as the 2nd phase, this operation is carried out by oxygen 
plasma etching by using the pattern of the film of the above-mentioned resist constituent as a mask, and forms the detailed high 
pattern of an aspect ratio. Etching of the organic poly membrane by this oxygen plasma etching is the completely same technology 
as plasma ashing used in the case of the ablation of a resist film performed after the end of etching processing of the substrate by 
the conventional photo etching operation. This operation can be carried out as reactant gas, i.e., etching gas, using oxygen by for 
example, the cylindrical shape plasma etching system and the parallel monotonous type plasma etching system. 
[0079] Furthermore, although processing of a substrate is performed by using this resist pattern as a mask, as a processing 
method, the dry etching methods, such as sputter etching, gas plasma etching, and ion beam etching, can be used. The etching 
processing by the two-layer film resist method containing the film by the photosensitive constituent of this invention is completed 
by exfoliation operation of a resist fihn. Ablation of this resist film can only be carried out by dissolution processing of the organic 
polymeric materials of the 1st layer. These organic polymeric materials are arbitrary photoresists, and since it has not deteriorated 
at all in the above-mentioned photo etching operation (hardening etc.), the organic solvent of the photoresist of each **** itself 
can be used. Or it is also possible to exfoliate by processing of plasma ashing etc., without using a solvent. 
[0080] 

[Example] Although this invention is explained with the example below, of course, the mode of this invention should not be 
limited only to these examples. 

(Example -1 of manufacture) 1 5g of anhydrous aluminum chlorides and 50ml of acetyl chlorides were taken and stirred in the 
300ml flask which attached the synthetic stirrer of component (a) polymer (silsesquioxane polymer), the thermometer, and the 
dropping funnel. The solution which next melted polyphenyl silsesquioxane 5g of molecular weight 4200 to 50ml of acetyl 
chlorides was dropped gradually. Temperature was kept at 25 degrees C and the reaction was advanced. The hydrogen chloride 
occurred with advance of a reaction. After the 3 -hour reaction, it cooled and contents were poured out into 250g iced water. It 
often stirred, the aluminum chloride was decomposed, 50g ethyl ether was added, and settlings were dissolved. After removing a 
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water layer, lOOg water was added and it was made to permeate well with an ether layer. After removing a water layer, the ether 
was evaporated and, finally it dried with the vacuum dryer. The molecular weight of the obtained polymer is 4500 and it turns out 
that the siUcon element is contained 23.2% by the elemental-analysis method. 

[0081] (Example -2 of manufacture) The polymer [ used polyphenyl methyl silsesquioxane 5 g of the synthetic molecular weight 
3800 of (Component a) polymer «siIsesquioxane polymer», and also ] corresponding to the component (a) of this invention 
was compounded like the example -1 of manufacture. The molecular weight of die obtained polymer was 3900 and the silicon 
element by the elemental-analysis method was 25.2%. 

[0082] (Example 3 of manufacture) Composition and example of polymer of component (e) polymer The synthetic 
2-methyl-2-adamanthyl methacrylate and mevalonic methacrylate of E-1 were taught at 50/50 of a rate, it dissolved in N and the 
mixed solvent of N-dimethylacetamide / tetrahydrofiiran =5/5, and 100ml of solutions of 20% of solid-content concentration was 
prepared. Three-mol % and mercaptoethanol 6 mol % were added for the Wako Pure Chem make V-65 to this solution, and it 
was dropped at tetrahydrofiiran 10ml heated at 60 degrees C over 3 hours under nitrogen-gas- atmosphere mind. Heating stirring 
of the reaction mixture was carried out after the dropping end for 6 hours. Reaction mixture was cooled to the room temperature 
after the reaction end, crystallization was carried out to methanol 3L, and the white fine particles which deposited were collected, 
hi the example E-1 of polymer, the polymer composition ratio for which it asked from CI 3NMR was 50/50. Moreover, the 
weight average molecular weight of the standard polystyrene conversion for which it asked by gel-permeation-chromatography 
(GPC) measurement was 7800. It compounded by the method with the same said of other polymer. 
[0083] 
(Example 1) 

The example -1 of manufacture. Obtained silsesquioxane polymer Ig and polymer of the polymer example E-1 Ig, 
triphenylsulfonium - 2, 4, 6-triisopropyl phenyl sulfonate 0.04g and triphenyl imidazole 0.005 g was dissolved in 18g methoxy 
propyl acetate, the MF of the obtained solution was carried out by the membrane filter of 0. 1 -micrometer aperture, and the silicon 
content photosensitivity constituent was obtained. 

a silicon wafer — a FHi-028D resist (resist for i lines by the Fuji Photo Fihn aurin company) — the product made from canon ~ it 
applied using coating-machine CDS-650, and it carried out 90-second **-KU and 90 degrees C of homogeneous membranes of 
0.85 micrometers of thickness were obtained Thickness was set to 0.70 micrometers when this was heated 200 more degrees C 
for 3 minutes, the silicon content photosensitivity constituent besides prepared above an application — it carried out 60-second 
**-KU and 110 degrees C of application fihns of 0,20-micrometer thickness were obtained 

[0084] in this way, the obtained wafer ~ the product made from canon - it exposed, loading KrF excimer laser stepper 
FPA-3000EX4 with a resolution mask, and changing light exposure and a focus the tetramethylammonium hydroxide developer 
(2.38%) after heating 120 degrees C for 90 seconds in a clean room after that -- for 60 seconds — developing negatives - distilled 
water -- a rinse ~ it dried and the pattern (the upper pattern) was obtained It observed with the scanning electron microscope. 
Furthermore, using ULVAC parallel monotonous type reactive-ion-etching equipment, the wafer which has the resist pattern of 
the above-mentioned upper layer was etched (dry development), and pattern formation was carried out to the lower layer. A 
20mm toll and impression power 100 mW/cm2 etching time set etching gas oxygen, and the pressure set them as for 15 minutes. 
The scanning electron microscope estimated the result. 

[0085] The following methods estimated sensitivity, resolution, the depth of focus, size change, etc. 
Sensitivity: 0. 1 8-micrometer the line/space of a mask evaluated by light exposure when reappearing by the upper pattern. 
Resolution: When it was light exposure in case 0. 1 8-micrometer the line/space of the above-mentioned mask are reproduced, the 
lower limit in which a line/space cairies out separation resolving in a lower layer estimated. 

The depth of focus performed exposure which removed the focus gradually at the time of exposure, and evaluated the range of 
fluctuation of the focus which can resolve a 0. 1 8-micrometer line in a lower layer. Size change (shift) of a pattern shows the 
variation of tolerance of the size of the view pattern of exposure and the upper resist formed by carrying out wet development, and 
the size after carrying out dry development of this fiirther and carrying out pattern formation to a lower layer. 
[0086] As a result, sensitivity is 22 inJ/cm2 and 0, 14 micrometers (resolution) the line/space were resolving it. Moreover, fihn 
decrease of 0. 1 8-micrometer line was very as small as 1 .5%, and the cross-section configuration of a line was a trapezoid near a 
rectangle. The pattern with perpendicular 0. 1 8-micrometer width of face was formed by width of face with a depth of focus of 1 .2 
micrometers by 0.8 micrometers of thickness. Moreover, 0. 1 8-inicrometer pattern shifts were very as few as 0.005 micrometers. 
[0087] (Example 2) E-26 (weight average molecular weight : 6800) was used instead of the polymer example E-1 using 
silsesquioxane polymer 1 g obtained in the example 2 of manufacture instead of silsesquioxane polymer 1 g in an example 1 . The 
photosensitive constituent was prepared like the example 1 except these. Subsequentiy, exposure development was carried out 
like the example 1, and it evaluated. 0.1 3 -micrometer the line/space resolved by sensitivity 36 mJ/cm2. Moreover, film decrease 
of 0.1 8-micrometer line was very as small as 2.5%, and the cross-section configuration was a trapezoid near a rectangle, an 
example 1 - the same - carrying out — etching the bottom, the depth of focus of 0. 1 8 micrometers came out with 1 .0 
micrometers, and the pattern shift came out out of the rest very only with 0.007 micrometers 

[0088] (Examples 3-20 and examples 1 and 2 of comparison) Change to the component (b) and component (e) of an example 1, 
and make it be the same as that of an example I using a component (b) given in Table -1 , and component (c) - (e). Each 
photosensitive constituent was prepared, exposure development was carried out like the example I , and etching processing was 
carried out, and it evaluated like the above by observing it with a scanning electron microscope. The result is shown in Table -2. 
[0089] 
[Table 1] 
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[0091] 
[Formula 23] 
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[Table 3] 
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[0093] 

[Effect of the Invention] By this invention, the photosensitive constituent which is high sensitivity and has high resolution can be 
offered especially in manufacture of a semiconductor device, in detail, the optical absorption in a DeeP-UV field is small, and the 
photosensitive constituent which can be equivalent to the short wavelength light source can be offered. Furthermore, there is little 
fikn decrease after the development especially in a detailed pattern 0.2 micrometers or less, and it can offer the photosensitive 
constituent which gives a rectangle configuration. There are still few pattern shifts (size change) in the case of the imprint of the 
pattern to the lower layer in an o^q^gen plasma process, and the photosensitive constituent excellent in size repeatability is 
obtained. Therefore, it is used the most suitable for the mass-production manufacture of a semiconductor substrate which has an 
overly detailed circuit. 



[Translation done.] 



